We document a sample of Stigmella pruinosa Puplesis & Robinson, 2000, collected for the first time in Colombia in 2019. We also provide updated data on the biology and significantly wider distribution of the species, and describe outstanding sexual dimorphism of S. pruinosa. The males possess seven different androconia on both sides of the forewing, upper side of hindwing, and the abdomen. Some of these androconia were previously either unknown or poorly illustrated.
INTRODUCTION
Nepticulidae (or pygmy moths) is a very distinctive, easily recognizable family of primitive, monotrysian Lepidoptera. The family comprises the smallest lepidopterans on the planet, which occur in almost all terrestrial biomes from tundra to sandy deserts and rainforest. Larvae of pygmy moths are leaf miners during all larval instars, with pupation in a cocoon usually spun outside of the mine. Many of Nepticulidae are pests of cultivated or otherwise economically important plants.
The Colombian fauna of Nepticulidae is still in the initial stage of study. In February-early March 2019, we conducted fieldwork in southwestern Colombia, Departamento de Valle del Cauca, Municipio de Dagua: El Naranjo (550 m), and Lobo Guerrero (850 m). The field studies yielded a discovery of ten taxa, all new to the fauna of Colombia. In our collected material, the most prolific was Stigmella pruinosa, a species previously known only from Central America (Puplesis, Robinson, 2000; Stonis et al., 2013) . Larvae of this species feed on guácimo (Guazuma ulmifolia, Malvaceae). During the fieldwork, we observed leaf mines of S. pruinosa in mass quantities; however, we had difficulty in rearing adults from mining larvae (except a single female). Hundreds of larvae died or their spun cocoons did not produce adults for unknown reasons. However, we managed to collect adults at mercury-vapour light, and they were the most prolific in comparison with all other Nepticulidae species collected by light trap during our fieldwork. When examining a large series of fresh material in a laboratory, we noticed that, externally, males of S. pruinosa were more ornate and possessed more diverse androconia than it had been known and described earlier. This fact motivated us to prepare the current paper, report on a new distribution of the species, and document the case of extraordinary sexual dimorphism in Nepticulidae. We also hope that this small paper could stimulate further studies in Colombia, a megadiverse country yet so little studied as regards nepticuloids and some other tiny leaf miners.
MATERIALS AND METHODS
The paper deals mostly with the material collected in Colombia (Valle del Cauca) by Jonas R. Stonis and Sergio A. Vargas, assisted by Franklin J. Galindo (Collecting Permit No. 2019007511-1-000 by Autoridad Nacional de Licencias Ambientales (National Authority of Environmental Licences, Bogotá, Colombia)
Figs. 1, 2. Updated, significantly broader distribution of Stigmella pruinosa Puplesis & Robinson, which now is also known in Mexico and Colombia. 1 -localities where the occurrence of the species has been registered (the map base, courtesy of Tom Patterson, USA); 2 -same localities on a map of biogeographical regionalization provided in Stonis et al., 2017) and deposited at the collection of Laboratorio de Entomología, UNESIS, Departamento de Biología, Pontificia Universidad Javeriana, Bogotá, Colombia (MPUJ).
Additional "old" material on Stigmella pruinosa used for comparison came from three sources: Natural History Museum, London, UK (NHMUK), Biosystematics Research Group, Vilnius, Lithuania (BRG, formerly LEU), and Zoological Museum, University of Copenhagen, Denmark (ZMUC).
Collecting methods and protocols for species identification and description are outlined in Puplesis, Diškus (2003) and Stonis et al., 2018 . After maceration of the abdomen in 10% KOH and subsequent cleaning, male genital capsules were removed from the abdomen and mounted ventral side uppermost. Abdominal pelts and female genitalia were stained with Chlorazol Black (Direct Black 38/Azo Black) (for a detailed description of the method, see .
Permanent preparations on microscope slides were photographed and studied using a Leica DM2500 microscope and a Leica DFC420 digital camera. Adults were photographed using a Leica S6D stereoscopic microscope with a Leica DFC290 digital camera attached, except for Figs. 15, 16, 33, and 34, which were photographed using a Russian Lomo MBS10 stereoscopic microscope and a temporarily attached cellular telephone Samsung Galaxy S7 with a camera.
The descriptive terminology of morphological structures follows Puplesis & Diškus (2003) , except for the term "aedeagus", which is referred here as "phallus", and the term "cilia", which is referred here as "fringe". Androconia 6 (pbf), patches of black scales on the forewing underside: usually there are two distinct, elongated patches of small black scales (Figs. 31, 32) ; however, sometimes one of the patches is developed weaker or both patches can be partially rubbed in dry specimens of the collection. These androconia were previously unknown for the species, also neither noticed nor described either in the primary description (Puplesis, Robinson, 2000) , or in Stonis et al., 2013.
DOCUMENTATION OF
Androconia 7 (psa), pale scales on upper side of the abdomen: cover half of abdomen (or more) proximally (Figs. 33, 34) , wide, brownish cream, sometime less distinct or partially rubbed in collection specimens; these androconia were previously unknown for the species, neither noticed nor described either in the primary description (Puplesis, Robinson, 2000) , white slender scales on the forewing; androconia 2 (brh), black rounded scales on the hindwing; androconia 3 (wsh), white slender scales on the hindwing; androconia 4 (wos), white overlapping slender scales on the hindwing; androconia 5 (bos), black overlapping slender scales on the hindwing; androconia 6 (pbf), patches of black scales on the forewing underside; androconia 7 (psa), pale scales on the upper side of abdomen. (* -incidental, technical gloss because the photography) ochre to pale orange; collar cream, glossy; scape golden glossy; antenna distinctly shorter than half of the forewing; flagellum comprised of 19-20 segments, grey, with some golden gloss and green iridescence. Thorax and tegulae grey to dark grey, golden glossy, with distinct (sometimes strong) purple iridescence. Forewing dark grey with slender, silvery glossy androconial scales; fringe dark grey; underside of forewing grey, with little purple iridescence and two elongated spots of black androconia. Hindwing brownish-grey to grey, with a very distinct androconial patch on the basal half comprised of deep black, rounded scales and silvery white, slender ones; additionally, black and white androconial scales overlap fringe; fringe grey to pale grey; underside of hindwing grey, glossy, without androconia. Legs very glossy, cream to brownish cream, except foreleg and tibia of hind leg, including its bristles: they are covered with dark grey or black scales (Figs. 14-16 ). Abdomen blackish-grey to grey, with wide brownish cream androconial scales in the proximal half on the upper side, metallic grey, with little purple iridescence on underside; anal tufts short, indistinct; genital segments small, metallic grey, sometimes pale brown.
Female (Figs. 17, 18 ). Forewing length: 1.6-1.7 mm. Wingspan: 3.5-3.8 mm antenna shorter than 1/3 of the forewing length; flagellum with ca. 16 segments, pale brown to brown, except three proximal segments which are cream. Thorax, tegulae, and forewing concolorous, grey-brown to bronzey grey, glossy, with little purple iridescence; forewing without white (androconial) scales. Hindwing pale grey-brown to brown-grey, without patches on upper side and underside; fringe pale greybrown. Scaling of legs as in male, hind leg and its bristles dark grey to black. Abdomen dark grey to grey, glossy, sometime with little purple iridescence, without brownish cream scales on upper side, cream on underside, dark grey laterally; sometimes entirely dark grey on underside and laterally; anal tufts surrounding a short pointed ovipositor grey.
Male genitalia (Figs. 36-42 ). Capsule about 205-210 µm long, 150 µm wide. Uncus with two wide, strongly chitinized (therefore black) lateral lobes and very weak caudal emargination between the lobes. Gnathos very strongly chitinized, with two posterior and two anterior processes on a short transverse bar (central plate); anterior processes one-third longer than posterior ones and almost twice as widely spaced; lateral arms short. Valva about 115 µm long, 40-45 µm wide, gradually narrowed towards apex, which is heavily chitinized, pointed and bent inwardly. Transtilla rounded laterally, without sublatera1 processes. Vinculum relatively large, ventral plate with a wide emargination anteriorly and with triangular, distally rounded lateral lobes. Phallus (Fig. 42) very large, about 275-280 µm long, 55-85 µm wide, without carinae; vesica with a band of wide, spine-like cornuti and many loose, small cornuti close to vesica; vesica relatively weakly sclerotized, with tiny spines (Fig. 41) .
Female genitalia (Figs. 43-46 ). Total length 750-920 µm. Abdominal apex with a pair of specific, chitinized pads (Figs. 43, 44 ). Apophyses posteriores and apophyses anteriores almost same length (up to 150-160 µm), but apophyses posteriores very slender. Vestibulum very narrow. Caudal part of corpus bursae very wide, with a specific, rounded fold (Figs. 43, 44) ; remaining larger part of corpus bursae without pectinations or signum. Accessory sac weakly separated from bursa or totally absent; ductus spermathecae with about 2.5-3 coils (Fig. 46) .
Bionomics (Figs. 3-13 , 47-51). Mines in the leaves of the guácimo tree (Guazuma ulmifolia Lam., Malvaceae) (Figs. 5-7) . Egg (Fig. 11 ) oval or round, very glossy, usually with some remnants of black frass, therefore brown-black to black; laid away from main veins, on upper side of the leaf, mainly in basal half of the leafblade (Fig. 48) . Larva yellowish green, with brownish green intestine, and yellowish brown head (Fig. 51) . Mining occurs in January and early February, and then, other generation, starts in late February-early March, and possibly later in a year but that has not confirmed by our research. Mining very abundant in Lobo Guerrero (ca. 850 m) in a relatively dry habitat along the abandoned railway or settlements but (Fig. 47) . Larval exit slit on the upper side of the leaf. Cocoon greyish white, narrowed basally, often weakly spinned, flimsy, about 1.4 mm long, 0.7 mm wide (Figs. 12, 13) . Adults attracted by light, collected in abundance at light trap in February (Fig. 10) . (Figs. 1, 2) . The species is known as widespread and common in Belize (the Maya Mountains, Chiquibul Forest Reserve, in premontane moist tropical forest, and San Ignacio, in disturbed secondary lowland moist tropical forest, and Pook's Hill Nature Reserve, secondary lowland moist tropical forest) (Puplesis, Robinson, 2000) , also common in Guatemala (Petén Region, in lowland secondary evergreen broadleaf tropical forest near Lago Petén Itzá) (Stonis et al., 2013). Now the species has been recorded from southern Mexico (Fig. 1) (also see Discussion) and southwestern Colombia (Figs. 1, 3, 4) ; both in Mexican locality and our collecting sites in Colombia the species was found as very common, with characteristic very prolific mining.
DISCUSSION
Sexual dimorphism. In Nepticulidae, male and female adults may often slightly differ in size, the length of antenna (females usually have a slightly shorter flagellum), the intensity of coloration of the thorax, forewing, or (and) frontal tuft (females often darker or paler, more coarsely scaled, and with a wider fascia than males), the intensity of purple iridescence (if present), and some other features. Most of them are rather indistinct and overlapping when large series of males and females are examined, and, therefore, seldom applicable for the species diagnostics. Males of Nepticulidae also often possess distinctive but short anal tufts, which are absent or different in females. However, a "real" case of sexual dimorphism was observed in some peculiar species where males had broadened hindwing like in the Mediterranean Acalyptris platani (Müller-Rutz), or males and females possessed scaling of different colour like in the Neotropical S. andina (Meyrick) Androconial scales usually develop on forewing underside, hindwing upper side, or are overlapping over the fringe, and sometimes occur on abdomen (perhaps the most remarkable examples are represented in the Neotropical S. auriargentata Remeikis & Stonis and the European S. trimaculella (Haworth) (both from different species groups), and the "tufted" species from the Asiatic Acalyptris repeteki group.
The presence or absence of androconia appear only little correlated with the phylogenetic position of the taxa, seems to be occur rather randomly in some individual species or groups of species, but always serves as a great diagnostic key for such species with androconia The species documented in the current paper, S. pruinosa, represents an extraordinary case of sexual dimorphism, not previously known on such a scale among the world's Nepticulidae. Among Nepticulidae, males usually possess one or, occasionally, two sets of androconia (if any), while S. pruinosa has seven different androconia; it makes the males of the species very ornate and the species exclusive.
Position of S. pruinosa within Stigmella. The exact position of S. pruinosa within Stigmella, as a separate species group designated on the basis of a single species (Remeikis, 2017) , is still uncertain and, therefore, provisional. The shape of the gnathos, uncus, transtilla, and the vinculum in the male genitalia, as well as the absence of pectination or signum in the female genitalia, make S. pruinosa the most comparable to the representatives of the S. oxyacanthella species group. However, among a few other differences, S. pruinosa has ovipositor pads in the female genitalia, but does not possess an inner lobe of valva in the male genitalia and an accessory sac in the female genitalia. It should be also noted that the S. oxyacanthella group is widespread and common in the Holarctics, but previously was never reported from the Neotropics. Nevertheless, judging from an undescribed species collected in 2018 in Peru (Stonis, Diškus, unpublished), the group probably occurs in South America.
Presence of S. pruinosa in Mexico. Šim-kevičiūtė et al. (2009) provided documentation of Stigmella species AG018, an unnamed species, described on a single female adult which had been reared in Mexico by R. Puplesis from leaf mines on Guazuma ulmifolia, Malvaceae, originally misidentified by botanists as Planera aquatica J. F. Gmel. (Ulmaceae). The current detailed comparison of the Mexican S. species AG018 with the specimens from Belize and, particularly, with the series from Colombia undoubtedly shows S. pruinosa. Previously it was stated (Stonis et al., 2013 ) that the frass in the leaf mine of S. species AG018 was aggregated in a thin line, while the frass line in S. pruinosa was usually wider. However, the Colombian sample exhibited a certain variation in the width of the frass line. It was also supposed that the female abdominal tip of S. species AG018 was narrowed, while S. pruinosa possessed a wider abdominal tip; that the proximal part of corpus bursae in S. species AG018 was heavily folded and very narrow, while S. pruinosa possessed not folded but very wide corpus bursae. In our study, the Colombian sample exhibits certain variation in all of these features, thus there is no argument for considering S. species AG018 a separate species.
On the site where S. species AG018 (now S. pruinosa) was collected (Puerto Angel), and also on a nearby site in Zipolite, leaf mines on Guazuma were particularly abundant. It is interesting that an internet search produces photographs of Guazuma ulmifolia taken in other localities of Mexico in which one may sometimes see incidentally captured leaf mines of S. pruinosa. This fact may serve as evidence that S. pruinosa is common and much more widespread than on the Pacific Coast in Puerto Angel and Zipolite, but could be found in such locations as Michoacán, West of Uruapan (Mexico) or even in other countries, e.g. Nicaragua.
